Recovery plans include three main sections: background information that highlights the species' biology, population trends and threats; a recovery section that outlines goals, objectives, and strategies to address the threats; and an action plan that profiles priority actions required to maintain or restore the Threatened or Endangered species.
. Emergence from hibernation occurs shortly after ice begins to melt (Merrell 1977 , Wershler 1992a . After emergence, adult frogs travel up to 1.6 km to different waterbodies to breed (Hine et al. 1981 , Wershler 1991a , Souder 2000 . In Alberta, breeding typically occurs between April and late June (Wershler 1992a , Kendell 2002a ). In any given year, breeding may be limited to a few days to a few weeks.
Breeding is initiated by males that vocalize to attract females. Breeding females deposit 600-7000 eggs in masses that are attached to emergent vegetation (Com and Livo 1989) . Hatching is dependent on water temperature but may occur as soon as five to nine days after egg laying (Hine et al. 1981) . Metamorphosis occurs 60 to 90 days after hatching (Wershler 1991a (Moore and Strickland 1954 , Rittschof 1975 , Russell and Bauer 2000 . Newly transformed frogs can disperse up to 8 km from natal ponds (Dole 1971 , Sebum et al. 1997 (Froom 1982 , Leclair and Castanet 1987 , Russell and Bauer 2000 . Annual mortality rates of adults and immature frogs are high. Estimates of adult mortality are ca. 60% (Merrell and Rodell 1968) , while overwinter mortality of newly transformed frogs may exceed 93% (Yaremko 1996) .
Habitat
Three distinct habitat types (breeding, foraging and overwintering) are required by northern leopard frogs. Given the limited dispersal capabilities of this species, it is important that these habitats are available within close proximity to each other (Pope et al. 2000) .
Breeding Habitat
Breeding occurs in the shallow, warm waters of a variety of waterbodies including marshes, sloughs, springs, ditches, dugouts, borrow pits, beaver ponds, lakes, and slow-moving waters of streams and rivers (Cook 1966 , 1984 , Cottonwood Consultants 1986 , Merrell 1977 , Roberts 1981 , Hine et al. 1981 , Wershler 1992a , Sebum and Sebum 1998 , Kendell 2002b . Preferred waterbodies also have some degree of permanence such that water is present until after transformation of tadpoles (Merrell and Rodell 1968) , are non-acidic (pH: 6. 5-8. 5, Nace et al. 1996) , and contain no predatory fish (Merrell and Rodell 1968 (Hine et al. 1981 , Merrell 1977 , Wershler 1991a , Sebum 1994 . Northern leopard frogs tend to avoid areas that are heavily wooded (Merrell 1977 , but see Sebum 1994 or that have sparse cover (e.g., heavily grazed fields, lawns, cultivated fields; Dole 1971 , Merrell 1977 , Hine et al. 1981 ).
Overwintering Habitat
Waterbodies used for overwintering by northern leopard frogs are cold (ca. <4°C), well oxygenated (7-10 ppm) and do not freeze solid (Hine et al. 1981 , Cunjak 1986 , Nace et al. 1996 .
These characteristics are typically associated with deeper, permanent waterbodies including springs, streams, creeks, rivers, ponds and lakes. Typically, different waterbodies are used for breeding and overwintering activities (Souder 2000) . Information on the characteristics and location of overwintering sites in Alberta is very limited.
Population Distribution and Trends in Alberta
Historically, northern leopard frogs were widely distributed and locally abundant in the Grassland, Foothills, and Parkland Natural Regions will occur in Alberta (following Alberta Environment).
subsequent years (e.g., Hofman 1991 , 1994a , b, 1995 , Wershler 1992b (Pechmann et al. 1991) and individuals may be more likely to be detected (e.g., vocalize) at certain times of day (Cook 1984 (Roberts 1981 , 1987 , Wershler 1991a ).
Although the exact mechanism by which the fungus kills the host is unknown, it is postulated that either there is absorption of a fungal toxin, or there is damage to the skin that impairs cutaneous respiration. (Berger et al. 1998 , Pessier et al. 1999 ). Factors affecting chytrid abundance include seasonal temperature changes, water pH, light, nutrition and dissolved oxygen (Sparrow 1968 (Cottonwood Consultants 1986 , Roberts 1987 , Wershler 1991a , Fisher 1999 The recovery and management of northern leopard frogs in Alberta will be guided by the following principles:
• Recovery Team members believe that the recovery of the northern leopard frog is both desirable and achievable, and are committed to working together to achieve this goal.
• All land users and managers on northern leopard frog range, including all affected branches of government, will be strongly encouraged to share responsibility for and support the goal of northern leopard frog recovery.
• The Team recognizes that humans engage in activities that contribute to economic growth in areas where the northern leopard frog occurs. We will therefore work in a collaborative and cooperative manner with land managers, landowners, industry and other agencies to ensure, to the extent possible, that recovery initiatives are compatible with sustainable land uses.
• The loss of habitat and populations of the northern leopard frog is undesirable and preventable.
• Recovery actions will embrace an ecosystem (holistic) approach to management, whenever possible.
• Lack of information or scientific certainty should not impede implementation of actions believed to be necessary to achieve the goals of this recovery plan. Whenever possible, the collection of data and scientific study of northern leopard frogs and their management are desirable.
• The recovery process will be guided by the concept of adaptive management, whereby specific actions are implemented, evaluated, and improved upon on an iterative basis.
• Landowners, lessees, and other cooperators in the management of northern leopard frogs should be recognized for their contributions towards achieving recovery goals.
• Landowners will not be unduly affected by the costs associated with maintaining or enhancing northern leopard frog habitat, or other recovery measures.
6.3 Recovery Goal 
